activity monitors are likely to become less accurate as a person ages, with decreased walking 5 speeds, need for walking aids and mobility restrictions that could also compromise posture 6 and movement. 
Procedure

12
The xxxxxx Research Ethics Committee approved this study and all participants provided 13 informed consent prior to commencing the study.
14 Following informed consent, participants were given a series of questionnaires. Participants 15 were then asked to wear five activity monitors on different locations on their body (i.e. wrist 16 and waist). The three waist worn devices were attached to an elastic belt and positioned 17 above the dominant kneecap. The two wrist worn monitors were positioned on the dominant 18 wrist, the Fitbit Charge HR located nearest the hand and the Misfit Shine immediately above.
19
All five devices were adjusted for the participant's gender, age, height, weight and 20 handedness prior to being worn. Participants were given a series of walking activities on a 21 number of terrains to assess the validity of the measures in a lab-setting (methods and results
22
not described here). M a n u s c r i p t 1 week and return to the lab at the same time the following week. Participants were instructed 2 to put the monitors on and take them off at the same time and to wear the activity monitors 3 during waking hours, except during bathing and water-based sports. Participants were not 4 asked to change their daily habits during the study, and were not given access to device 5 software or informed of additional device features. Participants were instructed not to 6 interfere with the device (except to charge the Fitbit device via a USB connector) or change 7 the device location. On their return visit to the lab, participants completed additional 8 questionnaires including their self-reported physical activity habits over the previous week.
9
Compliance of wearing the devices in accordance with the protocol was assessed through 10 verbal confirmation from participant of adherence upon returning the devices, and visual 11 confirmation that the devices were correctly positioned upon returning the devices. 
Measures
14
Demographic information was collected (i.e., age, gender, ethnicity, handedness, years of 15 education, number of falls in the past year, and subjective physical complaints). Participants' 16 height and weight were also measured and body mass index was calculated. dominance; all were set to record movement in 10-second epochs. Upon return to the lab, 10 the data was extracted from the device using the Actilife software package. The Normal Filter
11
(digital filtering algorithm) was applied, which is designed to eliminate noise outside of the 
Analysis Plan
10
The sample size of this study was chosen to be in line with previous activity monitor 
Results
5
A total of 25 participants consented to be involved in the study. Approximately half of 6 participants were female (n=12). The sample were relatively, physically healthy. Only two 7 participants reported having a physical complaint, neither of whom felt it affected their day-8 to-day physical activity. Participants also scored highly on the SPPB, an indicator of good 9 physical fitness and stability. Demographic and health characteristics are displayed in Table   10 1. Of the 25 participants that wore the activity monitors, 9 had missing data from at least 1 11 activity monitor. Reasons for missing data included: loss of device, researcher error in setup 12 of device, and repositioning of device.
13
A single participants' daily step count was classed as an extreme outlier (Misfit Shine - Misfit Shine (Wrist) 10 The wrist worn Misfit Shine (wrist) also underestimated the number of steps/day compared to Fitbit Charge HR (Wrist) 17 The wrist worn Fitbit Charge HR had good agreement compared to the Actigraph and the The total physically active time spent in the past week, based upon the IPAQ, did not 2 significantly correlate with steps/day as measured by activity monitors (See Table 3 ). This study set out to validate two commercially available activity monitors in a healthy older 6 adult population in free-living conditions, whilst determining whether the placement of such 7 devices impact their accuracy. Shine showed excellent agreement on both the wrist and the waist, the agreement was much 13 lower for the wrist worn device. This could be attributed to the fact that the reference devices 14 were also placed on the waist, and therefore are more likely to pick up similar movement.
15
Waist located placement of such devices is often preferable due to their close proximity to the The second consumer-level activity monitor, the Fitbit Charge HR, had excellent agreement 
11
A key limitation of this study is that the accuracy of the consumer-level devices are based 12 upon the agreement with existing reference devices, and therefore is on the assumption that in 13 an older population, these reference devices are accurately capturing all physical activity. As 
Conflict of Interest
15
There is no known conflict of interest. The authors declare that results of the study are M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t
A B C D E F
A c c e p t e d M a n u s c r i p t 
